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SEQUENCE LISTING 

<sll0> Eetall, David A, 

d20> Proteases Prom Gram-Positive Organisms 

*130> GC394C1-US 

<140> US 09/932,183 
<141* 2001-08-17 

<150> US 09/308,375. 
cl51> 1339-05-14 

<150> PCT/US98/18828 
<151> 1998-09-08 

<1S0> SP97I9636.4 
<151> 1997-09-15 

<160> 3 

*170> FascSBQ for Windows Version 3.0 

«210> 1 
<211> 7100 
c212> DNA 

<213> Bacillius subcilis 
<400> 1 



atattggcat 


ggtgttatgg 


atgtaattat 


taagaaagca aaeaaagteg ctcaataact 


60 


gagtggcttc 


tttcttcgtc 


ccctccccca 


ctgaaaggaa gtgattetta cttgagtcaa 


12Q 


aaectcaa&a 


ttatactaac 


cCcgcaagct 


gataccccat ccaaaactgt cgaacagtta 


180 


aaecagcaaa 


ttaaatccct 


ggaaaagaaa 


ctcaaetccc ccaagcccaa tacaaacatt 


240 


gattccacaa 


ccttaaaagc 


tctgcaagaa 


ttctcetctg ctatcgacae atatcagaaa 


300 


aacctaaaat 


cctataatca 


aacagttaaa 


gaaacctcaa cagtaattaa gaatgctgac 


366 


ggatcagttg 


aaaagctcac 


ccagcagtat 


aagaaaaatg gcgagacact teaacgtgaa 


420 


acaaaaataa 


tcaaeaateg 


taatacagca 


ttaaagcaag aaactcaaga ggtcaacaag 


4B0 


ctaacacagg 


ccaetgagaa 


actaggacag 


gttcaaaaaa agactgtgca gagaaatctg 


540 


caaggacagc 


caacaaaggt 


agtgcagaaa 


aaccgccacg ggttcgatga catcgttcat 


600 


aeaactgatc 


etaaaactaa 


ttcgacctcc 


tcaaaaacta caactaatca cgaccaacaa 


6^0 


aggagagcaa 


ttgagcagct 


taagcaagat 


ttagagaagc tcagacagca aggfcattgtt 


720 


actgatscga 


ccatctcatc 


tctxggccga 


aaaacaaaca cagctcaatc cgctcaacaa 


760 


attgaagcac 


tgcaaaatag 


gataaggatg 


ccagatgata aatctgcggc agttgcgaag 


840 


aacaatgaat 


taaagaaaac 


cattgaatta 


tatcagcgac aggcacaagt aaatgttcaa 


900 


aacctaaata 


cacggtatgg 


cagttctatg 


ggctctagta acagacaagc tgcccaagat 


960 
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tatttgaacg cagtaaatag tcttaargta agcactggaa gcaacaatat cagatcacaa 1020 

attcaaagct tgaatatgca atttagagaa ttagcctcca acgctcaaac agctgctaat 1080 

caagcctctL ctttcggagc agaactaacc caaaccttca aaagcacgrc Cacctattta 1140 

atctccggtt cttxattcta cggagctatc tctggactta aagaaatggt atcccaggca 1200 

atagaaaccg acactctcat gacaaatatt egccgtgtta tgaatgagcc ggattataaa 1260 

tataatgaac ttctqcaaga atctattgac ttaggtgata cactttcaaa taaaatcaca 1320 

gatattcttc aaatgaeagg cgattttggg agaatgggtt tcgatgaaag tgagctctcc 1380 

acgttaaoga aaactgccca agttcttcaa aacgtccctg atttaacccc cgatgataca 144 o 

gtcaacactc taacggcagc aatgcccaac tttaatattg cagcaaatga ttcaatatca 15 oo 

attgcagaca aattaaatga ggttgataat aactatgctg ttacaactct agate tggcc 15 Go 

aactctatce gtaaagctgg ttcaactget tetacattcg gggtagagct aaatgatctt 1620 

attggttata caactgeaat tgctagnaca acacgtgaat cagggaatat egtegggaac 16 BO 

tccttaaaga caattttege gcggattggg aataatcaaa gctcaartaa agegecagaa 1740 

cagattggta tctcagttaa aacagctggt ggtgaagcta aatcagcaag tgatttaatt . iboo 

agcgaagttg ctggtaagtg ggacacgett tetgatgetc agaaacaaaa tactteaatt i860 

ggagtagctg gtacttatca attateccgt ctcaacgcaa tgatgaacaa cttctctact 1920 

gctcagaatg eggctaaaac tgcggccaac tcaacaggaa gtgeteggag tgagcagcaa 1980 

aagtatgeag atagtctaca agctagggta aataagcttc aaaacaactt cactgaatet 2040 

gccaccgcag cttctgacgc ttttattagc gaeggattaa ttgaatttac ccaagcegca 2100 

ggttctttge ttaaegctte tacaggagta atcaaatcag ttgggttcct acctcccctt 2160 

ttagctgcag caagcaccgc aacccttttg ctcagtaaga atacccgcac auagecage 2220 

agcctaacct tgggcacacg tgeaatgggg caagaaactt tagegactge egggetagaa 2280 

geeggcatga ctcgtgcagc agccgcecca agagtcctaa aaactgetet tcgagggttg 2340 

cctgtttcaa ctttagttgg cggtgcattt getgecttgg gatgggegct. agaatcacta 24 00 

atttcttctc ctgeagaage taaaaaagct aaagatgatt ttgagcagag ccagcaaacc 24 60 

aatgtcgaag caattacgac. caataaa$rac tccactgata aactaataca gcaatataaa 2520 

gagcttcaaa aagttaaaga gtcaagatct ttaacttcag atgaagagca agaataccct 2580 

Caagteactc agcaattagc aeaaactttc ectgeattag ttaaaggcta tgattetcaa 2640 

ggaaacgcaa ttcttaagac aaataaagag cttgaaaaag cgattgagaa tactaaagag 270 0 

tacttggctt taaagaaaca agaaacaaga gaeagegcaa agaaaacatt egaagacget 2^€o 

tctaaggaaa ttaaaaagte taaggatgaa ccaaagcagc acaaacaaat agctgactac 2820 

aacgataaag gtagacctaa atgggatcmc attgeagatg' acgatgacta taaggttgca 2880 

gctgataaag ctaaacaaag tatgetcaaa gctcaatctg acattgagag tggaaatget 2940 

aaagttaaag atagegtcet ttcaattgea aatgettata gttcaattga tatcagtaat 3000 

actttaaaga cgagtattag tgatgttgtc aac^aactta acttaaa^ga tgatttagat 3060 

cctgaagaac tagaaaaatt ctcctctect tnaggaaagc ctcaagaaaa aatgcaaaaa 3120 
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getctagatt 
tfcggaaacat 
gcacagaaga 
gatttaggtg 
aaagaagccc 
gatgctatgc 
aaagatcaag 
tctgcaaacg 
atcgaaaatg 
cttgacgctt 
aacgctatca 
aaagaacgaa 
aacaatgttg 
ggtggatact 
tatatttctg 
gaagctggaa 
aagacttcca 
attgacaagt 
gcaatcaaga 
aagctgctta 
acaacttctt 
agctacataa 
attcagcaag 
acgcaactga 
caaaatgtta 
gttgaaaaag 
atcccccctt 
tcgctcteat 
gtaagctcca 
gatcttgctg 
gctggctaca 
gccaagtaca 
ggtcaaacca 
cagatcgaac 
tctacttcag 
cctgatcttc 



caggcgatga 
actccaaatc 
acataaaaga 
agacgctggc 
tggatgcaaa 
agttcgattc 
tagctcctct 
aagctaatac 
gcgtcgtgaa 
ataacgacat 
aaactttaaa 
agcttgatat 
cagatgcaaa 
ccaatagtca 
catctgaaga 
catcactgga 
tgtatgtcgt 
acaacaagca 
aagaaattaa 
aagatcaaat 
etggtggaac 
attcagcagc 
aatcagggtt 
tgccagcaac 

tgggtggaae 

eattggctgc 
ttaaagaaac 
ctgccacctc 
aatatggaca 
caaaagcagg 
gtaaaactgc 
tgeacatgct 
ttggtaaagt 
aaaatggaaa 
atgcgtcaca 
tctccctcca 



aaaagctttc 
cgattcttct 
tggagataag 
agaagcaggt 
cagtgttgar 
cgttcaagat 
caatgatctc 
ccttattcaa 
aattaaccgt 
ggttacctac 
cgctgatace 
gtctgaggcc 
aaaagaactt 
aattgaagca 
agceaccagt 
gaattggaca 
tgataaatac 
ggtcaatgat 
agcaccccag 
taaatccggt 
ccccccctca 
cagtaaatac 
taatgctaaa 
agcaaaaagc 
aaagtacctc 
atataatgct 
acagaatxac 
tccaatcgcc 
acaggaatct 
tacagcaatt 
aggtaactgg 
taacactccc 
tggtagtaca 
aacaatcgat 
agccgaggca 
aggagatatc 



gataacgcaa aaaaagacct tcaaagtctc 3180 

actgatgttt tcaaaatgag cttcgacaaa 3240 

agcttatcct ccgtcaaatc tgaagttggt 3300 

aacgaggcag aagattttgg taagaagcta 33 SO 

gatattaagg cagctattaa agaaacgcea 3420 

gtcttaaatg gggatatttt taataacace 3480 

ctggaaaa&a tggctgaagg taaaagtatt 3540 

aaagataagg aacctgccea ggccaccagc 3600 

gatgaagtta tcaaacaaag aaaagttaaa 3660 

agcaataaat tgatgaaaac agaagttaac 3720 

tcacggattg acagcctgaa aaagctacga 3780 

gaactgccag acctagaagt taagtcaatt 384 0 

aaaaagctcg aagagaaaat gccccaaccc 3900 

atgcaaagcg tcaaatcagc tttagaatct 3960 

acacaagaaa tgaataaaca ggeacttgtt 4020 

gatcaacaag aaaaagccaa tga.agaa.acc 40 BO 

aaggaagcac nagaaaaagt taatgecgag 4140 

tatcctaaat actctcagaa acaxcgagat 4200 

caaaagaaaa agcttatgca ggaacaaget 4260 

aacatcactc aatacggtat tgtaacctct 4320 

aetggtggat catactcagg eaagtattca 4380 

aatgttgacc cfcgcccttat tgcagctgta 4440 

gcacgatctg gcgraggcge catgggacta 4500 

ttaggagtaa ataacgcrta cgaxccctat 4560 

gcccaacaac ttgaaaagtc tggcggtaac 4620 

gggcctggta acgtaattaa atatggtggt 4680 

gtcaagaaga tcatggccaa ctacagcaaa 4740 

agetattata caaataatag cgcttttagg 4800 

ggectccgct cctecceaca caaaggaact 4860 

aaatetcttc aaagtggtaa agtccaaact 4920 

gttgfctatta aacaggatga tggaacagcn 498 0 

tctgtaaaag caggtcaatc agttaaagcc 5Q40 

gggaactcga cngggaacea cct teat tea 510 0 

cctgaaaagt acatgcaagg tattggaacc S160 

gaacgacaac aagggatagc teaggctaaa S220 

agttcagtca atgatcagae. tcaagaactc 52 BO 
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cagtatgaac tagttcaacc taaactcgat gagtttgaca aaagaattgg agattttgat 53 40 

gttcggatag caaaagatga gtcaatgget aacagataca cttctgacag caaggaattc 5400 

cgaaaataca cctctgatca gaaaaaagct gtggcagagc aagctaaaat ccaacaacaa 5460 

aaagttaatt ggattcaaaa agaaattaaa acaaataaag cattgaactc cgcccaacgt SS20 

gcacagcttc aagaagagct taaacaggcc aagctagate taatttctgt tcaagaceag 5580 

gtccgcgagc tacagaaaca acttgttcaa tctaaagctg acgagacact taagtcaatt 564 o 

gaaaagtcat cttctaaaac ccaagggaaa attaaagatg tcgataacaa aatttcaatg 57 pO 

actgaagaag atgaagacaa ggrrtaaatac tatagcaagc aaataaagct; cattcaaeaa 5760 

caacaaaagg aagcgaagaa atacattaag cagcttgaag aacaaaagaa agctgcgaaa 5620 

ggtttccctg acatccagga acagatcact gaagaaatgc aaaaccggaa agataaacag 5860 

aaagatctta accttgagcc ttataacaeq: aagaagtcga tcaaggacac ctataaanca 5940 

ctggctgatg aagttgtatc catccacaaa gagatgtacg aaaaaargcg tgatatfcgag 6000 

ttagaagcgc atcagaaagc gactcaagac ttgatcgatg agatagacaa gaetgatgac 6060 

gaggctaaat tteaaaaaga attaaaagaa agacaagaca gtattcaaaa gccgactgac 612 o 

caaattaatc aatactctct tgatgattct gaattcggaa agtcaaaagt caaagaaeta . 6180 

actgaacagc ttcaaaaaga gcagttagac cttgatgatc ttccaaagga ccgc^aaagt 6240 

aacaaacgga aagaagcgct ccaagaccag ctcgaaa&ag afcgaggagtc aatcaacaat 6300 

aaatacgata atcttgtaaa tgatgaacga gcctctaaaa agctxgagga taagattatg 6360 

aatggaaaaa teaccgatat cgctaagcag cttaatgagt .tttctaagtt tattaacacc 6*2 0 

aatatggagt ccattggaaa aagtatttca aacaacctga ttgataaact caaagaagca 64 80 

tctaatgcac tgaatactgc tgtcaaaggc aacacgacag gtaaaaaagt atcctcctcc 654 o 

gettctggag ggcacactgg aacaggatta ggtgctggta aacttgeatt cccacatgac 6600 

aaagaactga tcttaaataa aactgacaca gccaacatec tegafcacggt aaaagctgtt 6660 

cgtgaaaccg ctgtggacga ttccccaaaa cggggccaag gagtaaaatt agcagacctc 6720 

attaaaaaag gaattacttc tattccttca ttagttccta aCgttaatCa accaatgtta 6760 

acaaacagtc. taatrccaaa tteaaagaag atfcgagatce cctcaaaaac aatcgcfcfcct 6640 

tctggagata aaacaattaa tttaacgaat actttccaca ttgataagct aataggagga 6900 

gaatcgggag egagatcgat gtttgaaagc attaaaaacg aagttgtaaa accaaatggt 6960 

agcatgtaag agtctgcaaa agcagactct ttatttaact taacetgagg tggaaaccca 7020 

tgattagaga aagtcaatac tttatgtcca ataatatccc ttcttaxgaa ttaggagccg 708 o 

taaatgtaaa taeagaagga 7100 

<210? 2 

«r2ll> 2285 
<212> PRT 

<213> Bacillius subtilis 
<400> 2 
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Leu 


ser 


Gin 


Asn 


Leu 


Lys 


He 


He 


Leu Thr Pro Gin Ala Asp Thr Ser 


1 








5 








10 15 


Ser 


Lys 


Thx 


Val 


Glu 


Gin 


Leu 


Asn 


Gin Gin lie Lys Ser Leu Glu Lys 








20 










25 30 


Lvs 


Leu 


Asn 


Ser 


Leu 


Lvs 


LeU 


Asn 


Thr Asn He Asp Ser Thr Thr Leu 






35 










40 


45 




Ala 


Leu 


Gin 


Glu 


Phe 


Ser 


Ser 


Ala lie Asp Thr Tyr Gin Lys Asn 




50 














60 


Leu 


Lvs 


Ser 


TVir 


Asn 


Gin 


Thr 


val 


Lys Glu Thr Ser Thr Val lie Lys 


65 










70 






75 B0 




Ala 


A*tri 
#u*p 


Glv 


Ser 


Val 


Glu 


Lys 


Leu Thr Gin Gin TV I" Lv<: Lva Asn 










85 








90 95 


Glv 


Glu 


He 


Leu 


Gin 


Ata 
«xy 


Glu 


TliX 


Lvs He He Afift Asn Ara Artl TIit* 








100 










105 110 


Ala 


Leu 


Lys 


Gin 


Glu 


Thr 


Gin 


Glu 


Val Asn Lvs T tt^w Tlrr Gin ivl » tVit- 






115 










120 


125 


Glu 


Lys 


Leu 


u»iy 


Gin 


Val 


Gin 


Lys 


Lvs Thr Val Gl n Aro Aan T*>i 1 Gin 




130 










135 




140 


v»iy 


Gin 


Pro 




ys 


val 


Val 


Gin 


T ,vc A<;n Ara Hi h f51v Php Jkcn Zien 

J-* Jr 0 niaU JU, VJAJ' fitC n&U «*3.lph' 


145 










150 






155 ISO 


Tl » 


Vail 


Tyr 




TVi-r- 


Asp 


.Pro 


Lys 


TVi'V- Ann ^!c»"r" TViV cpf c a*- T.vo ThT 
J- -ti_L jujfi A lit ocr ocr iiys a fix 










i fit; 








170 175 


Thr 


TUX 


Asn 


Tyr 


ASp 


Gin 


i?in 


Arg 


k*"Cf Ala Tift /jl T T .on Luc "1 m» 
fiXy rLLa lie lsJ.V Vain u«U **yS ulQ 








130 












Asp 


Leu 


Glu 


Lys 


Leu 


Axg 


bin 


U1D 


tsiy ne vaj. Tnr Asp tax Tnr lie 






i3S 














Sear 


Ser 


Leu 


Gly 


Axg 


Lys 


lie 


Asn 


tax *iia win ser Aia em Gin lie 




2 10 










A ±5 




ion 


Glu 


Ala 


Leu 


Gin 


Asn 


Axg 


Tl n 

lie 


Axg 


net ucu Asp Asp iiys aer Aia Aio 












ZJU 






235 240 






Lys 


Asn 


Asn 




Leu 


Lys 


wjb inf lie ucu JLjft vaXfi *^Jty 










245 








250 255 


Gin 


Ala 


Gin 


Val 




Val 


Gin 


As XL 


Leu Asn Thz" Ara Tvr Glv Ser Ser 








260 










265 270 


Met 


Glv 


Ser 


Ser 


Asn 


Axg 


Gin 


Ala 


Val Gin Asp Tyr Leu Asn Ala Val 






.275 










230 


285 


Asn 


Ser 


Leu 


Asn 


Val 


Ser 


Thr 


Glv 


Ser Asn Asn lie Arg Sex Gin lie 




290 










295 




300 


Gin 


Ser 


Leu 


Asn 


Met 


Gin 


Phe 


AXQ 


Glu Leu Ala Ser Asn Ala Gin Thx 


305 










310 






315 320 


Ala 


Ala 


Asn 


Gin 


Ala 


Ser 


Ser 


,Phe 


Gly Ala Glu Leu Thr Gin Thr Phe 










325 








330 335 


Lys 


ser 


Met 


Sex 


Thx 


Tyr 


Leu 


He 


Ser Gly Ser Leu Phe Tyr Gly Ala 








340 










345 350 


lie 


Ser 


Gly 


Leu 


Lys 


Glu 


Met 


Val 


Sex Gin Ala Xle Glu He Asp Thx 






355 










360 


365 


Leu 


Met 


Thr 


Asn 


He 


Arg 


Arg 


Val 


Met Asn Glu Pro Asp Tyr Lys Tyr 




370 










375 




3B0 


Asn 


Glu 


Leu 


Leu 


Gin 


Glu 


Ser 


He 


Asp Leu Gly Asp Thr Leu Ser Asn 


365 










390 






395 400 


Lys 


He 


Thr 


ASp 


He 


Leu 


Gin 


Met 


Thx Gly Asp Phe Gly Arg Met Gly 










405 








410 415 


Phe 


Asp 


Glu 


Ser 


Glu 


Leu 


Ser 


Thr 


Leu Thx Lys Thr Ala Gin val Leu 








420 










425 430 


Gin 


ASP. 


Val 


Sex 


Asp 


Leu 


Thr 


Pro 


Asp Asp Thr Val Asn Thr Leu Thr 
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435 










440 


445 


Ala 


Ala 


Met 


LeU 


Asn 


Phe 


Asn 


lie 


Ala Ala Asn Asp Ser lie Ser He 




450 










455 




460 


Ala 




Lys 


Leu 


Asn 


Glu 


Val 


Asn 


Asn Asn Tyr Ala Val Thr Thr Leu 


465 










470 






475 480 




Leu 


Ala 


Asn 


Ser 


He 


Atq 


Lvs 


Ala Gly Ser Thr Ala Ser Thr Phe 










485 








490 495 


^ jr 


val 


Glu 


Leu 


Asn 


Asc 


Leu 


lie 


Gly Tyr Thr Thr Ala lie Ala Ser 








500 










505 S10 




Thr 




GlU 


Ser 


GlV 


Asn 


He 


Val Gly Asn ser Leu Lys Thr He 






515 










520 


S25 


irlie 




Arg 


Tip 

lie 








V?Xll 


Cot Qor Tl p T»vss Al s* T»f»\i Glu Gin 




530 










535 




S40 


Tl f* 


tay 


Tie 


Ser 


Val 


Lys 


Thr 


Ala 


Gl v Glv Glu Ala Lvs Ser Ala Ser 












550 






555 560 


Asp 


Leu 


lie 


Ser 


Glu 


vai 


Ala 


biy 


^yS nop X -I-l-u iiEU Afp Ala 




















Gin 


Lys 


Gin 


Asn 


Tnx 


Ser 


He 


Gly 


vai Aia Giy lie lyr uin ueu ser 








590 










585 590 


Arg 


Pile 


Asn 


Ala 


Wet 


Met 


Asn 


Asn 


Pne Ser lie Aia Gin Asn Aia Aia 














600 




Lys 


Thr 


Ala 


Aia 


Asn 


Ser 


Thr 


Gly 


ser Aia irp der ^ivi v»m iiys 




610 










615 






Tyr 


Ala 


Asp 


Ser 


Leu 


Gin 


Ala 


Arg 


Val Asn Lys Lsu Gin Asn Asn Phe 


625 










WW 






C7.C c^n 


Thr 


Glu 


File 


/via 


TT a 

lie 


Aia 


Ala 


Ser 


Asp Aia rne lie aer Asp i*iy Lev 




















lie 


Glu 


Pne 


inr 




Ala 


Ala 


tiiy 


T r^n T »n 7\ tfaT^ AT a Cot 1 TnV" fllu 
b€T b€U nau r\-Lc± ^BXT llxL VS-L jr 








660 










665 670 


vai 


Tl- 

uie 


LyB 




vai 


Gly 


■rue 




TUt^ prn Tj*»u T.Pii ft") a El a Vfll finr 
c X W XrCO MCSUl mCU MXo- «i— l o Vol oct 
















630 


685 


Ttxr 


Ala.' 


X AX 


Xieu 


Leu 


Leu 


»er 


Lys 


21 en r fh^ &w T*Vl"r* T^ll A1 H Cor - Cpf 




690 














700 


Leu 


Tl o 
116 


Leu 


<*iy 


Thr 


Arg 


Ala 


Met 


Glv Sin (51u Thy TiftU Ala Thr Ala 


/ ua 










f IV 






715 720 


tsxy 


L6U 


Ol ii 
ulu 


Alct 








Arg 


aia iilja Val Ala Ser Arcf Val T^»n 








"725 








730 735 




Tiir 


Ala 


liSU 




uiy 


Leu 


Leu 


Val Ser Thr Leu Val Gly Gly Ala 






740 










745 750 . 




Ala 


Ala 


Leu 


Glv 


Ttd 


Ala 


Leu 


Glu Ser Leu He Set ser Phe Ala 






755 










760 


765 


Gill 


Ala 


LyS 


Lys 


Ala 


Lys 


Asp 


Asd 


Phe GlU Gin Ser Gin Gin Thr Asn 




7"?0 










775 




760 


Val 


Glu 


Ala 


lie 


Thr 


Thr 


Aan 


Lys 


Asp Ser Thr Asp Lys Leu He Gin 


785 










790 






795 BOO 


Gin 


Tyr 


Lye 


Glu 


Leu 


Gin 


Lys 


Val 


Lys Glu Ser Arg Ser Leu Thr Ser 










805 








610 815 


Asp 


Glu 


GlU 


Gin 


Glu 


Tyr 


Leu 


Glh 


Val Thr Gin Gin Leu Ala Gin Thr 






820 










825 830 


Phe 


Pro 


Ala 


Leu 


Val 


Lye 


Gly 


Tyr 


Asp Ser Gin Gly Asn Ala He Leu 






B35 










B40 


B45 


Lys 


Thr 


Asia 


Lys 


Glu 


Leu 


Glu 


Lys 


Ala He Glu Asn Thr Lys Glu Tyr 




850 










855 




B60 


Leu 


Ala 


Leu 


Lys 


Lys 


Gin 


Glu 


Thr 


Arg Asp Ser Ala Lys Lys Thr Phe 


865 










870 






875 B80 
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Glu Asp Ala Ser Lys Glu lie Lys Lys Ser Lys Asp Glu Leu Lys Gin 

885 390 895 

Tyr Lys Gin He Ala Asp Tyr Asn Asp Lys Gly Arg Pro Lys Trp Asp 

900 905 910 

Leu He Ala Asp Asp Asp Asp Tyr Lys Val Ala Ala Asp Lys Ala Lye 

915 920 925 

Gin Ser Met Leu Lys Ala Gin Ser Asp He Glu Ser Gly Asn Ala Lys 

930 935 940 

Val Lys Asp Ser Val Leu Ser He Ala A$n Ala tyr Ser Ser He Asp 
94S 950 955 960 

He Ser Asn Thr Leu Lys Thr Ser He Ser Asp Val Val Asn Lys Leu 

965 970 575 

Asn Leu Lys Asp Asp Leu Asp Pro Glu Glu Leu Glu Lys Phe Ser Ser 

980 985 990 

Ser Leu Gly Lys Leu Gin Glu Lys Met Gin Lys Ala Leu Asp Ser Gly 

995 1000 1005 

Asp Glu Lys Ala Phe Asp Asn Ala Lys Lys Aflp Leu Gin Ser Leu Leu 

1010 1015 1020 

Glu Thr Tyr Ser Lys Ser Asp Ser Ser He Asp Val Phe Lys Met Ser 
1025 1030 1035 10«0 

Phe Asp Lys Ala Gin Lys Asn He Lys Asp Gly Asp Lys Ser Leu Ser 

104S 1050 1055 

Ser val Lys Ser Glu Val Gly Asp Leu Gly Glu Thr Leu Ala Glu Ala 

1060 1065 1070 

Gly Asn Glu Ala Glu Asp Phe Gly Lys Lys Leu Lys Glu Ala Leu Asp 

1075 1080 1085 

Ala Asn Ser Val Asp Asp He Lys Ala Ala He Lys Glu Met Ser Asp 

1090 1095 1100 

Ala Met Gin Phe Asp Ser Val Gin Asp Val Leu Asn Gly Asp lie Phe 
1105 1110 1115 1120 

Asn Asn Thr Lys Asp Gin val Ala Pro Leu Asn Asp Leu Leu Glu Lys 

1125 H30 . 1135 

Met Ala Glu Gly Lys Ser He Ser Ala Asn Glu Ala Asn Thr Leu lie 

1140 1145 1150 

Gin Lys Asp Lys Glu Leu Ala Gin Ala He Ser He Glu Asn Gly Val 

1155 1160 H65 

Val Lys He Asn Arg Asp Glu Val He Lys Gin Arg Lys Val Lys Leu 

1170 1175 1180 

Asp Ala Tyr Asn Asp Met v a l Thr Tyr Ser Asn Lys Leu Met Lys Thr 
1185 H90 1195 1200 

Glu Val Asn Asn Ala He Lys Thr Leu Asn Ala Asp Thr Leu Arg He 

1205 1210 1215 

Asp Ser Leu Lys Lys Leu Arg Lys Glu Arg Lys Leu Asp Met Ser Glu 

1220 1^25 1230 

Ala Glu Leu Ser Asp Leu Glu Val Lys Ser He Asn Asn Val Ala Asp 

1235 1240 1245 

Ala Lys Lys Glu Leu Lys Lys Leu Glu Glu Lys Met Leu Gin Pro Gly 

1250 1255 1260 

Gly Tyr Ser Asn Ser Gin He Glu Ala Met Gin Ser VbJ Lys Ser Ala 
1265 1270 1275 1280 

Leu Glu Ser Tyr He Ser Ala Ser Glu Glu Ala Thr Ser Thr Gin Glu 

12B5 1290 1295 

Mec Asn Lys Gin Ala Leu Val Glu Ala Gly Thr Ser Leu Glu Asn Trp 

1300 1305 1310 

Thr Asp Gin Gin Glu Lys Ala Asn Glu Glu Thr Lys Thr Ser Mec Tyr 
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13X5 1320 1325 

Val Val Asp Lys Tyr Lys Glu Ala Leu Glu Lys Val Asn Ala Glu lie 

1330 133S 1340 

Asp Lys Tyr Asn Lys Gin val Asn Asp Tyr Pro Lys Tyr Ser Gin Lys 
1345 1350 1355 1366 

Tyr Arg Asp Ala He Lys Lys Glu lie Lys Ala Leu Gin Gin Lys Lys 

1365 1370 1375 

Lys Leu Mec Gin Glu Gin Ala Lys Leu Leu Lys Asp Gin He Lys Sex 

1380 1385 1390 

Gly Asn He Thr Gin Tyr Gly He Val Thr Ser Tor Thr Ser Ser Gly 

1395 1400 1405 

Gly Thr Pro Ser Ser Tar Gly Gly Ser Tyr Ser Gly Lys Tyr Ser Ser 

1410 1415 1420 

Tyr He Asn Ser, Ala Ala Ser Lys Tyr Asn Val Asp Pro Ala Leu He 
1425 1430 1435 1440 

Ala Ala v*l He Gin Gin Glu Ser Gly Phe Asn Ala Lys Ala Arg Ser 

1445 1450 1455 

Gly Val Gly Ala Met Gly Leu Met Gin Leu Met Pro Ala. Thr Ala Lys 

1460 1465 1470 

Ser Leu Gly Val Asn Asn Ala Tyr Asp Pro Tyr Gin Asn Val Mec Gly 
1475 1480 1485 

Gly Thr Lye Tyr Leu Ala Gin Gin Leu Glu Lys £he Gly Gly Asn val 

1490 1495 1500 

Glu Lys Ala Leu Ala Ala Tyr Asn Ala Gly Pro Gly Asn Val He Lys 
1505 1510 1515 1520 

Tyr Gly Gly He Pro Pro Phe Lys Glu Thr Gin Asn Tyr Val Lys Lys 

1S25 1530 1535 

He Met Ala Asn Tyr Ser Lys Ser Leu Ser Ser Ala Thr Ser Ser He 

1540 1545 1550 

Ala Ser Tyr Tyr Thr Asn Asn Ser Ala Phe Arg Val ser Ser Lys Tyr 

1555 1560 1565 

Gly Gin Gin Glu Ser Gly Leu Arg ser Ser Pro His Lye Gly Thr Asp 

1570 1575 1580 

Phe Ala Ala Lys Ala Gly Thr Ala He Lye Ser Leu Gin ser Gly Lys 

1585 1590 1595 1600 

val Gin He Ala Gly Tyr Ser Lys Thr Ala Gly Asn Trp Val Val lie 

1605 1610 1615 

Lys Gin Asp Asp Gly Thr Val Ala Lys Tyr Mec His Met Leu Asn Thr 

1620 1625 1630 

Pro Ser Val Lys Ala Gly Gin Ser Val Lys Ala Gly Gin Thr He Gly 

1635 1640 1645 

Lys Val Gly Ser Thr Gly Asn Ser Thr Gly Asn His Leu Kis Leu Gin 

1650 1655 1660 

He Glu Gin Asn Gly Lys Thx He Asp Pro Glu Lys Tyr Met Gin Gly 
1665 1670 1675 1GB0 

He Gly Thr ser He Ser Asp Ala ser Gin Ala Glu Ala Glu Arg Gin 
16B5 1690 1695 

Gin Gly He Ala Gin Ala Lys Ser Asp Leu Leu Ser Leu Gin Gly Asp 

1700 ' 1705 1710 

He Ser Ser Val Asn Asp Gin He Gin Glu Leu Gin Tyr Glu Leu Val 

1715 1720 1725 

Gin Ser Lys Leu Asp Glu Phe Asp Lye Arg He Gly Asp Phe Asp Val 

1730 1735 1740 

Arg lie Ala Lys Asp Glu Ser Met Ala Asn Arg Tyr Thr Ser Asp ser 
1745 1750 1755 1760 
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Lys Glu Phe Arg Lys Tyr Thr Ser Asp Gin Lys Lya Ala val Ala Glu 

1765 1770 1775 

Gin Ala Lys He Gin Gin Gin Lys Val Asn Trp He Gin Lye Glu He 

1780 17B5 1790 

Lys Thr Asa Lye Ala Leu Asn Ser Ala Gin Arg Ala Gin Leu Gin Glu 

1795 1800 1805 

Glu Leu Lys Gin Ala Lys Leu Asp Leu He Ser Val Gin Asp Gin Val 

1B10 1815 1020 

Arg Glu Leu Gin Lys Gin Leu val Gin Ser Lys Val Asp Glu Thr Leu 
1625 1830 183S 1040 

Lys Sex He Glu Lys Ser Ser Ser Lys Thr Gin Gly Lys He Lys Asp 

1B45 1BB0 1855 

val Asp Asn iiys He ser Met Thr Glu Glu Asp Glu Asp Lys Val Lye 

I860 1865 1B70 

Tyr Tyr Ser Lys Gin He Lys Leu He Gin Gin Gin Gin Lys Glu Ala 

1875 1880 1885 

Lye Lys Tyr He Lys Gin Leu Glu Glu Gin Lys Lys Ala Ala Lys Gly 

1890 1895 1900 

Fhe Pro Asp He Gin Glu Gin lie Thz Glu Glu Met Gin Asn Trp Lys 
1905 1910 1915 1920 

Asp Lya Gin Lys Asp Phe Asn Leu Glu Leu Tyr Asn Thr Lys Lys Ser 

1925 1930 1935 

He Lys Asp He Tyr Lye ser Leu Ala Asp Glu Val Val Ser He Tyr 

1940 1945 1950 

Lys Glu Net Tyr Glu Lye Met Arg Asp He Glu Leu Glu Ala His Gin 

1955 1960 1965 

Lys Ala Thr Gin Asp Leu He Asp Glu He Asp Lys Thr Asp Asp Glu 

1970 1975 I960 

Ala Lys Phe Gin Lys Glu Leu Lys Glu Arg Gin Asp Ser He Gin Lys 

1985 1990 1995 2000 

Leu Thr Asp Glu He Asn Gin Tyr Ser Leu Asp Asp Ser Glu Pile Gly 

2005 2010 2015 

Lys Ser Lys Val Lys Glu Leu Thr Glu Gin Leu Gin Lys Glu Gin Leu 

2020 202S 2030 

Asp Leu Asp Asp Phe Leu Ly3 Asp Arg Glu Ser Asn Lys Axg Lys Glu 

2035 2040 2045 

Ala Leu Gin Asp Gin Leu Glu Lys Asp Glu Glu Ser He Asn Asn Lys 

2050 205S 2060 

Tyr Asp Asn Leu Val Asn Asp Glu Arg Ala Phe Lys Lys Leu Glu Asp 
2065 2070 2075 2080 

Lys He Wet Asn Gly Lys He Thr Asp He Ala Lys Gin Leu Asn Glu 

2085 2090 2095 

Phe Ser Lys Phe He Asn Thr Asn Met Glu Sex He Gly Lye Ser He 

2100 2105 2110 

Ser Asn Asn Leu He Asp Lys Leu Lys Glu Ala Ser Asn Ala Leu Asn 

2115 2120 2125 

Thr Ala Val Lys Gly Asn Thr Thr Gly Lys Lys Val Ser Ser Phe Ala 

2130 2135 2140 

Ser Gly Gly Tyr Thr Gly Thr Gly Leu Gly Ala Gly Lys Leu Ala Phe 
2145 2150 2155 2160 

Leu His Asp Lys Glu Leu He Leu Asn Lys Thr Asp Thr Ala Asn He 

2165 2170 2175 

Leu Asp Thr Val Lys Ala Val Arg Glu Thr Ala Val Asp Asp Ser Pro 

2180 . 2185 2190 

Lys Trp Gly Gin Gly Val Lys Leu Ala Asp Leu He Lys Lys Gly He 
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2195 



2200 



2205 



Thr Ser lie Pro Ser Lev Val Pro Asn Val Asn Gin Ser Met Leu Thr 

2210 221S 2220 

Asn Ser Leu He Pro Asn Lew Lys Lye lie Glu lie Pro Ser Lys Thr 
!225 2230 2235 2240 

He Ala Ser Ser Gly Asp Lys Thr He Asn Leu Thr Asn Thr Phe His 



<210> 3 





<211> 


316 














FRT 












c2l3=> 


Pseudomonas 








<400> 


3 










Pro 


Lys. 


val 


Leu 


Leu 


Thr 


Leu 


Met val Met Gin Ser Gly Pro Leu Gly 


1 






5 






10 15 


Ala 


Pro 


Asp 


Glu 


.Arg 


Ala 


Leu 


Ala Ala Pro Leu Gly Arg Leu Ser Ala 








20 








25 30 


Lys 


Arg 


Gly 


Phe 


Asp 


Ala 


Gin 


Val Axg Asp Val Leu Gin Gin Leu Ser 






35 










40 45 


Axg 


Arg 


Tyr 


Tvr 


Glv 


Phe 


Glu 


Glu Tyr Gin Leu Arg Gin Ala Ala Ala 




50 










S5 


60 


Arg 


Lys 


Ala 


val 


Gly 


Glu 


Asp 


Gly Leu Asn Ala Ala Ser Ala Ala Leu 


65 










70 




75 60 


Lem 


Gly 


Leu 


Leu 


Arg 


Glu 


Gly 


Ala Lya val Ser Ala Val Gin Gly Gly 










85 






90 95 


Asn 


Pro 


Leu 


Gly 


Ala 


Tyr 


Ala 


Gin Thr Phe Gin Axg Leu Phe Gly Thr 








100 








105 110 


pro 


Ala 


Ala 


Glu 


Leu 


Leu 


Gin 


Pro ser Asn Arg Val Ala Arg Gin Leu 






115 










120 125 


Gin 


Ala 


Lys 


Ala 


Ala 


Leu 


Ala 


Pro Pro Ser Asn Leu Met Gin Leu Pro 




130 










135 


140 


Trp 


Arg 


Gin 


Gly 


lyr 


Ser 


Trp 


Gin Pro Asn Gly Ala His Ser Asn Thr 


145 










150 




155 160 


Gly 


Ser 


Gly 


Tyr 


Pro 


Tyr 


Ser 


Ser Phe Asp Ala Ser Tyr Asp Trp Pro 










165 






170 175 


Arg 


Trp 


Gly 


Ser 


Ala 


Thr 


Tyr 


Ser Val Val Ala Ala His Ala Gly Thr 








180 








185 190 


val 


Arg 


Val 


Leu 


Ser 


Arg 


Cys 


Gin Val Arg Val Thr His Pro Ser Gly 






195 










200 205 


Trp 


Ala 


Thr 


Asn 


Tyr 


Tyr 


His 


Met Asp Gin He Gin val Ser Asn Gly 




210 










215 


220 


Gin 


Gin 


Val 


Ser 


Ala 


Asp 


Thr 


Lys Leu Gly Val Tyr Ala Gly Asn He 


225 










230 




235 240 


Asn 


Thr 


Ala 


Leu 


Cys 


GlU 


Gly 


Gly Ser Ser Thr Gly Pro His Leu His 










245 






250 255 


Phe 


Ser 


Leu 


Leu 


Tyr 


Asn 


Gly 


Ala Phe Val Ser Leu Gin Gly Ala Ser 








260 








255 270 


Phe 


Gly 


Pro 


Tyr 


Arg 


He 


ash 


val Gly Thr Ser Asn Tyr Asp Asn Asp 



Ser 



He 



2245 

Asp Lys Leu He Gly 
2260 

He Lys Asn Glu val 

2275 
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260 285 



275 ~ — 

Cys Arg Arg Tyr Tyr Phe Tyr Asa Gin Ser Ala Gly Thr Thr H 18 Cys 

290 295 300 

Ala Phe Arg Pr° Ley Tyr Asn Pro Gly Leu Ala Leu 

306 3 10 315 
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